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(54) SOUND EVALUATION PREPROCESSING METHOD. METHOD AND DEVICE FOR 
SOUND EVALUATION USING SAME, AND STORAGE MEDIUM STORED WITH SOUND 
EVALUATING PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the rotational 
frequency of an object to be evaluated even if timing 
pulses indicating the rotational frequency of the object 
can not be gathered. 

SOLUTION: The method has a problem degree sound 
component extraction stage H1 for extracting 
components of intensity above specific intensity from a 
time series of sound data on a frequency spectrum 
composed of a time axis and a frequency axis, a 
frequency specification stage H2 for specifying 
frequencies of the extracted problem degree sound 
components at respective sampling points on the time 
axis, a rotational frequency calculation stage H3 for 
calculating rotational frequencies at the respective 
sampling points from the specified frequencies and a predetermined degree of a problem 
degree sound, and a rotational frequency function generation stage H4 for generating a 
function approximating temporal variation of the calculated rotational frequencies at the 
respective sampling points. 
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1 

©i5i«iis:oi^rBm'fi2*ia^-r-5Wic*i5ifei&iiigrt 

mm^n-tii-r^ tmzmmmMmm'i^<DmiK^^n-m-r 
^'AAJux^mM-taiMt. iicDik/iji/xfi^B^mxe 

^©iHiiisfc^^w-rsxss^B^, 

i»C^I¥m-r-SX@*<i;^fcC i:*#®it-rsif*^ 1 X 

[W*JS4] BiifHiHifeis^mxs*i. tfliEra^^j^^^ 30 
u >^jS[a:UTS-^©i5ifiiars^ffl-rsxs*{s^, 

€:gC{a-r-5XS*{i^fc:i <i:*#mi-r-5^*^ 1 x« 
'^i^ H;i'±trTttUi-r-5ras;;*:^«fig^)-JSmxs<i:, ZL 

<Dmm'A^=Sfis.^maij:m\zxmmiyitmm:kik^^^ 40 

2:©^}S|!ci|#ffiXSCT4*^$nfc«iSSci:ttrfHF-3 

yj^T?cD[5iesc$rfi[»±ir-s[Hie^»tt}xgt, ^iwiHite 
^^wxetcT^aj$nfc#-y->yj >i?'^-coiejteSc 
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i:, ^(D'Amy -< ji'i^mik^wmiLmzxntii-^nrz^ 
mMm<D'A^y ^ )i'^m&mzm-:3\'^xmmwmM».t 

-^'©l^5^^JT©«JE{C^bTWfH:;^^WS#iX@tCT 

Hfitu $ n«^^:i?c«©«jE*t iSJC) -5 tfc^ *^ffi-r -5;^fc« 
tt^^mx@*«;ifcc t ^^miiT^m^m 5 ism© 

[W^3fl7] mm^^^ttm^mjimzm^^x. mm 
'^sc=^itmwoiT.mizxwoi-^n-ftm^m'v<D}kfk'Mtt 

^■T^-^' ic-:? ViT#Bt^JT©[5ife|gc*it#^-r« t*Jr=S- 
lHlte^l»©:ik&^lt^7^-r5' &|aItefS:©;»c^ $ latcM^ 

6 IH«©«l¥flff;^S. 

[it*«8i »«*r«t#;©tg^©«aid-'e.^-e-?.n-5 

^mt. z.<Dm^mm^mz^-DX±^^ti^mmm'T . 

mitHs^mm^SkiiK m^m<D^y^—:$'iz'Dv^xm&<D 

fei^cT.-?^ h)i±izxmmr^mm'A^'^^^mtii^ 
j:©raa^ig:«^^j-ttmgi5(cj:-:>Tttm^nfcws 

'A^=S05i^iz-::>\,^xmrsmx<Di&^<DjU.^-^>zf*J >y 

^:©^jssiSF^gc»cj;oT#^$n/t^js& 

>i5^j^iT©[Hiig»*»tti-r-5iiite»smsi5t, ci 
(^m^m.nmmzj:^xnmtsnit^'^>zf^j >y^T? 

^$tifclElteScllS:»c:St?v^T&B?fP4S©liIte^«rS:m 
f -5 1 * »c ^ t^#^ra« © iHlte^ t ^ t ^ :ii:l8r 

\z^-oxnm^txrz^mnnco)!K^y ^ }v^mmi.\zm 
^mt, zioim^mm^mzjz-ox^^tsti^mmmy' 



( 3 

3 

^mm-r^rzib o^mmm y p y ? a srtBit b fciettji^ 

■::>\,^xmmmx<D^^<D}^^-^>-fu>ifMthx&'f)- lo 
^'Dmmfk^^m^iziisivx^&^n^mmw^tm 

wtiimi^\zi^vxwai^ti^^mmm<D'A^y 4 jv^'m 
mmz&-d\,^xmmmmM»iifi^'^fk<D'Am.=^^mm 

^^ximtii^it^tmzmm'A^=^^mm-^-&y,\tm 

xmti^it^^AWcmmmm^him^r:!:: t^^mt-r 

( 0 0 0 1 1 30 

^^mm^^rztfxDtfsniimizm-r^. ^%m\t^rc. « 
[0 0 0 2] :^^mitmz. =Lm^-^mm^<o:A:ti=s 

t>a»»tfflvi?,ns. &.&»mti^x\t. -m. mm. 

[0 0 0 3] 
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-5^ (PC) *SAL. «=©^«fb*fT^TV^^*«. A 
[0 0 0 4] Clasps - 12 2 14 O^^^gT 

«. ai(i*^3S3g^©^-\'/'rx*«fi»fi<nci¥«-r«fc 
fetr. FFT7:^5-i'-!f*^e,©tg^©#mflnr*f-r^'e 

^j^xmmmmiim^^ixxii^^. 

[0 0 0 5] 

i^mx\t. iei««if^»c#-3T^i;-5a'*©«zis*^?.©« 
[0 0 0 6] m^mxit. fRiiif^Si#)©imte»© 

«7'-^©5-6t*©»!m*fffl5-r-5*Wrio 

[0 0 0 7] tifefe, T^-r^ail^feS^i-Cr^-f 5 > 

ifA}V7.y'-:$'i!}imnf3ii^m'^fi^^ti\f<D^-^X 

it. mmmmmtx^^iii, :m.mm'ix^fs.\^. tv^ 

[0 0 0 81 

[%^©BW] «!5^tie*«ai©Wr-5^lfB-g->£ 

sffijfc^#ji^©tHie^^^-r^''f 5 >y/t 
ji t©T€r««wfliit(rffl3i*ft*jitt-rs d i 

[0 0 0 9] 

[SSSr^Sfr-SrcJi)©^©] ^ZIT. 2t!:^?gjrJ;SW 
U^Wi9!iM-:^mx\t. B#m?iJ©«7^— rJ'JCOViT^^© 
^S£(±©^ffi©fig4>=£li#m«lRlX«}^l»tti;i^ tS: «S 

^<Dfi\^:km^!^^mm:r.mzxmm\.rcmm^Am 

'S^i^\z-D\^xnmmx<DWk<D^^-^yy^) y{f^t 
vx^-*)->zf^j >iff^x(Dmf&»i^^^'r^mi^sc^^ 
xmt. ^.(Dm&m'^&xmizx^^^tirzm^^tm 

x0mii£i§k=S:nm-r^m^§kwmxmi:^mpL:s> 
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[0010] ?^m:kWi.'&^^mihx.mxit, ^tb-^m^ 

mm§!i(D$^itiz^^xm^=s:m-r^mmmt hxmn 
m'S^^i^&r^z.iiid^x^^. mmfSc^^T.mx 
co^>yu >if}^\z-o\^xmmsi.^<^^-r^. ^vx. 
mmvx\^^mm'ASti^<D-A^ti!i^>b. ^E-o-y->:/u> 

»^»aiT^^. (Hl|gfc= (MStl^/^^^) X6 0;i© 

iEie»«, if j^iz'D\,^xmtii-r^. m\^^ 

t> mj^m<^=Sy'—^^<DS:M<Dm<Dm^Wciti&umzw 3o 

[0 0 1 11 ^?tmiz^^=0wm:^mti. f^mm 
<D=s5'-ii'\z-::)\,^xm&(D^s.&L±(D^m(D^»^mm 

jcmizxmahftmm'A^=s^^\z-o\,^xmm«ix<D^ 

-rs|5l?E|gcMjS«fefiKXSt&iS;^TV»«. bd^t. JIO 

©:*^:7 ;i'^'^fe^^taxSicT^m$nfc#Bt^JS 

<D:mLy ■< )\'^n'(mi\z^'^\^x^^nmnnit.u^-A 
&o^®c««:M«$-a-x«tttb-r^;*c^«^<ffix@iS; so 
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[0 0 12] [HIi|gfcM^*figX@(CTlHlfeSc 

J:®;^^4''L^«ifeic«r4''6<hbfc^*:igcam^&ia:'li 
tJCcttpT^ilStlS. ^bT, ^^i:ii«W«x@T«, 

4 )\>^m^-^Wi'^^x'^'f-^ts-ib'^'&--m. 

[0 0 1 33 

«r#MbTittw-r-5. m\\t.i^^mz^^^mm)3m(D 

'r'-^\z'D\^xfh'&<Dm.mxi^<DmM(D^9t^n^WBt. 
nnwLmm^^is.^M%i7.^if v)\/±.\zxm,mr^^ 
s^^fcWfi!E4j-«imxsH 1 j:©rasj^cia:«/s^)^jiiim 
xsH 1 \zxiiii^\^tz.^mimmmt\z-o\^xnfm-^ 
®*g^®js^-y->y; >^j^tbT&-9->:/»j 
cDJlifeiS:*!^^-r^M&^#^xaH2 z.(onmk 

i^^xsH 2 »cT<Nr5e$nfc^i3at^trae:*^«cD^je) 

ffif -5|fiIfimSCmxSH3 c:©[Hiesc#aixsH3 

*jajfei-r«ii»**^-r«iHite»Mi»:^fi!cx@H 4 

• mmmm^^§ktLx^m».^iii:>]-r^mfkx$>^. 
^^mmmxit. miiRfknmjimHSizx. mm^kmm 

[0 0 14] :^mmmmxit. z.<D^^^mm^mmiy 

*fT*3JS:ttn«;i4Sr, b*^*), |g:fiStbT^$;^ltn 
|i(l-C0#J£TSffl5*fT^ri-i:«libVi. Z.<Dlt.^. 

[0 0 15] *-r. ffli§^^s-rs. 



( 5 

7 

3{aff*f*<feiiHi«T?ii5ite-r-5<DT?*nf*. 

#^;*:l?c®^*cia:'i''L>ra^Sia: : Hilton <h^^cia:idi^^^ 
:^ia:«fi£>«StiS [Hz] = (mtelS: [rpm] /6 0) x:;^c 

0 0 |pIteT?*n«» 2 0 [Hz] 
[0 0 16] SatSl <&#M-r-5t, Efe^BIScd^e.^' 

^fiK$!HflllSH6 t<&iix.TV>^. /WT.^—i'^^U 40 

:^^^$iIffl!i?iH 6 icTc:©:;*c/t;px^sSLmx^H 5 
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[0 0 17] ^^h\^mmmm-Q\t. miEisfc^ttiiaH 

3d«, ra]S^*:g:«^^i-OMi&;^Ci:ij^T^©2;SS-»i->:/ 
^fc-r -5 [Hig^cD^^t; * S » icfiflMt- -5 z: t -5 . 

[0 0 18] iHiesc^mxSH3*i. mm^m.'S 

U>i^;^<i:UTS-;i^©Iii|g|arS:^ffi-r-5X8«li^. 0 
te^M^^^X@H4*t, 3^«±©#.-^C5(pieictC» 

f •5xS*«^L'5J:5»cbTt)fiVi. -r^i. — :;^c^© 

[0 0 19] 02tt> HlC3^-r«Wfi5f9i!!iS>^ffiJCJ: 
H^^^XSH 1 1 {cJ^v^T, lHieS:glS:*fi£XSH i 

^'A^y )V^mm.^m-^:LmH i 2 ei®:;i>:^:7-f 
}v^mwLWcM-m:LmH 1 2 {mtai$nfc#^«i«©:^ 

H5. H6 0S!lS*fT-DT^e<)7S:^"f 5>y/t;UX* 

[0 0 2 0] 02JC^f«^-C«, 'Mm.'&^m-xM 

HI 3ICT, :;*»7>f;U^'^}StScSfflViT^»«*fftHi 

[0 0 2 1] '&y'-^\zi^-r^^%mu<Dnmt: 
a»cMLT:i>cic«s<ffixgH 1 3»cTttasns;^sc« 

4$:{iK.^.k5(Cl,T'bAVi, Z.n\Z^V). 
[0 0 2 2] Seic. z:©:*gcWH:^^axSH 1 4IC 

m^T. :;*»«tfcjp©aixsHi 4»cTScm$ni'tB#^ 

;»C^^IH;:M'^#x.-5|5ie^^x-^'^^X@H 15^ 
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[0 0 2 3] 03«. ^mm<D~mi&mmiz^?>=etmm 

m^2iz^m^rirc'Sy'-i^^m^mmi.Tmmmy'- lo 

[0 0 2 4] m^mm^^6^t. M;^^^/^-y:^;^3> 
tfj.-rS' (PC) Ta&o. /i-y±;i'3>tfi-^'«, 

[0 0 2 5] z-commeim^m^t. mmm(D=§y^-^\z 

^^mmmi 1 2 1, ^:®ras:;^igc«^^)-i*ai^s5i 1 2 

»c J; o Tttm s nfc mm^k^'SfS.^ iz-o v ^t^f^ o 

^wrsiiite^scaii^i let, z.o:)^iB^Mmui 1 30 
[0 0 2 61 m^mm^mt^ ii\z. mn^^m^:^^^ 

^''kS(.<D:k^^'^m$ii^itxitmm-r^t^izmm'A» 

[0 0 2 7] Sfc, J*tSc«l¥ffia5l 2 2IC, ;^«C|&«C5ik 
Wr—9^^^^m7^^^y\Z\^X%^\^. 50 
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[0 0 2 8] cio0 3»r3^Lfe«^«, >''«-y:^;^3 > 

t! i - 5^ ^ ® 6 T^fpffiffi © r D ^ 5 A * 

-9\t.. oY>—YLoum(r)wm:.w.^\zi^m^nxn- 
y:^;^rl>t^i-^' 1 0 4*Ti»si$n«. -^bx, « 

ffffiMT^ny^A^, A-y:h;W3>t!i— 1 0 4® 

[0 0 2 9] dc^ffFffifflypy^Afa. m^Ms#g 
ttmjt^i, z.(K)mmmL'^^'^\^\^^^\z^\:,xmm 

[0 0 3 0] rn^5Att$e.ir, ipi«»ii»dfefiejt^ 

n^^Jt^^Vt— y:t-;i/n>tf3.— 1 0 4lcTllffS 
nseitT?, /t-y±;P3>t!a.-^'«S3tc^-r«^ 

[0 0 3 1] Z.Z.X. rsjf^^-a-sft^j tv^^i^ir 
tt, a-Jt^^^-r^^saii^e (/t— y:^;^n>tri— 
b T 3 > tf i - 3^ Srilifp $ -arSit^ i CD Vi-rtl 
[0 0 3 2] 9^=,yff 

[0 0 3 3] ±i2EbfcJ;5(:*||Jfi?^iilc<k^<h, 

{bT$:fa:d^ofc;*c»«lc»-::?< #a©Sf{iB*<pJigt;^ 
■5. 
[0 0 3 4] 
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MM<ih 1 5 ><y/i;i'X<&Si2itj'fcJf>©|Hiteth i 0 
0 IrSStatr&jexTJSWfh i 0 1 

n?.<t/t-y:^;pn>trjL-^ (pc) i0 4t, zlo 
PCI 0 4tcti^$tifcA/D^issgi 0 st^mm-r 

^^>:Sryx.—X:^yi/X 1 0 2 i^£iiK.TVi-S. 

[0 0 3 53 /t-V±;i/3>fc!a.-^' (PC) 104 
tt, m#ifflS#g6tLT. ^tffy^ ht^'-f 5>^:7 10 

^ jp^' V 7 h i iin e. J; o T# ^ nfcsscffl*^ mm.^. 
[0 0 3 6] ^^mmx<DnmMmz\tmmMiimm.^ 

m^^mmfk^^«>. ^<Dmm.^^'^'biihftm&m» 20 

iz\t. mm^m\z^m-r^iii'm^$>^, 
[0 0 3 7]»fM««. i-y-f ^>;nci[5j%>b<«2iHi 

s^^^*©^igi^;Oi/i:vi«^»c«, ttmi#:*isin?& 

[0 0 3 8] 0 5 «m^5!lS^® 6 ©i&310d©tEliS&^ 

ysi) , fm-mm<jy9-{f^mi-t^ u^^^ys 4o 

2) . Z-tVit. ^4e)05^b?5:ViA;'j^©*->^PC 1 0 4 

IC#5^-:? ICT-:fy*aS?-rsm^ffl©x-^' *!|»iWT 
^«fc-5irLTfcJ;Vi. ]aj^«©Sfffi©«^JC« U^^y 
:?'S3) , ^^>'-i-;PiS'icj;^^©ttm^&fT5 
:/s4) . ^LT, ^<*«i:ttimbferaa;*ci&«<i:©ffi 

^m-r^. -^-LT, ci©4giiicS::JviTSffis^fc=£^m 
■sj:<i:*iTir^. so 
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[0 0 3 9] »f«S«T?«S*i-g-Jr« U-T^-y^S 

■yys9) , mm.%<Dmm-z\t.. Ji©WflE^»)j'St?vi 

[0 0 4 0] <mm^>mm\t:miL.y )V9 ^mM-t 
^z.hx]mmm-^\zm^i)'mm^tb^, b*^b, ci© 
tti±j^nfcs^©^T»ffi.'t*#ai-rs <h«fflii-tfa& 
•5. ;intt, ttmsnfc#*nK e.::^^<T'b, ^©m 

©/^•;/i'</5':>>Hy'fX (±#:«=X«W««i:t)V^ 

Tfe, ^©<a©«;^t,h$vi:g-g-«r„^si;^co, nm^M. 

[0 0 4 1] z;©fcje). ^#:©«ic*f-r 
^7 > H©«*-g-»fcffi^tW;a:F^SJ*clS:«©|g:«<fe;&fT 

^. '©#^©^91^0 6 (A) 7^M0 6 (C) JC^-r. 
*:^>;i-7Lfc«-a-©t>©TJ&0, ■?-©B(r¥ge^3'T7i' 

[0 0 4 2] 0 7«»il^«ffffi©:7D-f=-^-h-e* 
•5. a^W©3<ffi (X5^-yysl 1) -Ctt> ^-r, H6 
(A) »r^-rJ;5Jt#^^^cS:6 0©^«:#^©M>Hifi 

2) . :;Jc»r, 0 6 (B) Jc^fi^tr. ^ffiLfc«©# 

ffi 6 4^*46^ U^^-y^S 1 3) . #^*:©« 
©^flE6 3?&*J6-5 (X5^->7'S14) , 06 

(C) {;:^-rJ;5Jr, ^#:©$JE6 3 tc^f-sr^ja^^®: 
«©«JE6 4©it^6 7*l5Ca-r-5 (>^5^y:/Sl 

5) . -r^i, 'A^=sitmf)^m^^m6 (o ©^^#6 

t), •?-©<a©«B^i'«P.^®^^^lrJlJtn©«T?ie«± 
v;^i7 $*aT b * -5 ii t 6.Sfi5/iSI»*it«W£lSf T* 
-5S®^i:-r2. 16), 
[0 0 4 3] a^«=©ik^«, 0 6 (A) iZ^-TJiv 

iz. iEiii&±^tmzm^^^mfSitr3.o, Ti^-^Dv^yx 

lHlte**Tlsir«i. m^^%^<l3.^. Z.<Dm.i3i)k9k<D 

*je>^i:06 (B) ©ttlH«JBE©J;5{C)5:-5. C©a: 

I^B#t^*|s:©«JEt>K©i^C*JS)T*J<, c:©lft 
Hi$tl/£:Ka:;*|»«©«JE6 4 i:^«j£«©«JE6 3 t© 
tfc^^H^i:, 0 6 (C) lc^-r<fc5(C. f^m^kW^i)^ 
< ^^L^m-^izit^t^mzMt^r^m-A^k^ottm 
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[0 0 4 4] ms (A) 4^J:Z^ (B) «> 1 7^$: 

M$ ti7t © t o vixmai L fcMa ir J; 0 tfc^ ^^56 
«Jr**b8;;^#d*i o%, i 7^^c^s2 o%mm. ^ote 

^\,mM<Dh(D^t. 8 JJcCDhT— ^>&t6 0 17J>:(Dt! 
[0 0 4 5] 

[0 0 4 6] *-r, h;W->^, raa:;JclBc» 

9 (A) jr5^-rj;^»'. mm^nwihXyX. ^mn^n^ 

0 9 (B) It. m.m.nX^\^^^-^WM 
09 (B) t;:^-rj;5<c> g^»l^i3 3ta, imteSfcicj: 
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[0 0 4 7] iHi«l^©^{bJc^&i;T« 
«itife**^{b-rs. 0 9 (B) \z^tmx\-t. mim.±.<r) 

, :^^(DnwLmt.mmm}m<fs.^\zm.'ox. i&.<fi.^, 
z.(Dtz^. 09 (B) \zmir^o\zm^^(Dm\:.\zmt 
x^xmrnscifi^iti^. K-z>. mmmm\^x\>^^z.tx 

[0 0 4 8] Z.(D^^\Z. 09 (B) \Z^-tm'&^y^^ 

^^>i 3 o^#^-r-5^:t*^T^€., ^*:^«o^S«^ 
**!l?SL.TViSf?T«:feVi:rcae), 09 (b) 

[0 0 4 9] ;^cDJ;5tc, «IW*^Fb1<!: LT^aeW^MiS 
tc«. ;^:|gc4''L^«^St^t)[^Wigia^:*{C■(£<;5:?,fe^e>, 

[0 0 5 0] 01 ofS^'-f 5>y/'t;i';^5©*j«<&— 
iC?£«ViTfTO«-&©sttqg0T*D, 0ii«/i;uxf^ 

^©:7D— 

[0 0 5 1] I. 03 \z^-rm^m.<^^m 1 1 4 m 

2. mimMmmi 1 8«, i65Sffieo«S[»:i:|!Bn® 

Fn1S^^:^^e.(Elte^**«6.S. 2 4 7 6 [Hz] 

T3 7;*:-Cab^die>. 2467/37X60 = 4000 

3. mmiz. mufk^iHBi i8«, i«F^T©iiite»:;& 
mf^(Dmmm^9 2 5 ehz] i-r^t. 925 

/3 7X 60 = 1500 [rpm] tU^ (.Xr-y^B 

2) . 

4. (Hlte^MSc^figgB 1 1 8«, $&;i^i:i(^^©M©l5ite 
©TI^*iliSi:bT-;^iC:*S£a-rs U^y^B 

3) . 
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15 

R PM=4 000-1500XAt 

z.(D^^i. mi nz^-Tyo—^^'-h-vcom^fkmSi: 

60/4 000 = 0. 015 [sec] 

6. A tCDfit**^*o;/5:fci&, 4.©iE:$ffiViT 

•fB5) . 10 
4000-1500X0. 015 = 3977. 5 [rpm] 

60/3995. 5 = 0. 01508 [sec] 
»C/t;l/X7^-^'$S#aty (X7^»/7'B7. B8) . 

[0 0 5 2] z.(Dj^o\z. mm'A^=s<D^Am^mi<Dm 

[0 0 5 3] ±tS»0iI-t?«. $&^i^^<D;5>-®}t^T, 
[0 0 5 4] 

^tLT^AVi*^. ms^mm-r^it. R)?^©»«p»r»t? 40 

[0 0 5 5] 10 0[Hz] ©;^»7W';U^'ttttl^jft»i(i 

4#^i*:fccD:*gc4''6ifiS»©±T5 0 [Hz] m-V 
ttttjf ;:tl«, 6 0 0 0 [rpm] •VTS.—^^^miZ 

-s. 

[0 0 5 6] 012 Jc^-r J; ^ {c, — <i{c(plte^*iT^ 50 



#M 2001-194221 
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012 (A) ofiS^cDJ:5tC7S^, TtS^d-S, 
^^l&©;*Cic4»'6Sjg^^ <!:©il«AHz=RP M/ 6 01? 

[0 0 5 7] CviTKM»r;fe5©*t, x>>'>©|pieifc 

1 8 0 0 [rpm] ©JB-^-v A H z = 3 0 
[Hz] 100 [Hz] i|itVi5S3t©*IS:JAma 

^mm 3 2 T}fttti-r§ t . 3 '<k^«fsu±-vmm-r^ ^ t 
t-ftr^Tbsvi. i.5*ci^©;^ic^$©*<srttm-rs^:i*^ 

[0 0 5 8] S 1 3 tt, 6 3 ©Sffi^-ftJfeJgi:, 

#^:^^©:i>:i5:«= 6 4 ©wa^fb&Jgi, 6 3 Jc 

=»it^6 7(Dttmmm^t^m'rmmm'v$>^. mi 
3 (A) it. 'Afkmmm&fkmt: i o o [hzi 
&hxmtiihtzh<ox$>^. @^<D'A^mtiim&scm3 

2X'AWc^i:m0i-r^t. mi 3 (A) (rT^^^4 4-r 

Tit)-^, 013 (A) iz^-rmx\i. ±i^=S6 3itmm 

S(.<DTmzmm:k=S&i)M^^ Kfsi^, ^Lx. 

fe©«JEEti^oTViS. HSiaffl^}S«<@3 2T 

MHi L.fc^*:S:^it$ 6 7 (Dttm^ihmmit. ^^^^4 
4T*-rj;'5tC;^^<;^oTVi-5. ZLtUt, ^j^±©fF 

[0 0 5 9] ;:n*Bfr±r5;brfetbT> ttnns^H^ 

^<-fi^, mi 3 (B) tz. :i(Dpj^:^^mmmf^^3 
4X'Afk=&6 4^maivrzm-^(D=emm^mmii^o:)'A 
^mttme 7 (ottm^imm^^T. mi 3 (b) jc^ 
■rj;5»c, ^2f^»«iaiflgjfe»3 4&fflust, ^^4 

[0 0 6 0] 013 (B) <Di^^4 ex^-^ti^m-^oy 

idle, nI^J*C»tttU«S[»3 4*fflViSt. ®liI<gaB 
'A^'P'L-mi^fk<D:k^ ts 'i'Afky^ Jl'^i^tiimt&ikmiz 

x$>^».§k=^sKn(D0!i^hmfi-Dxv^^zLii%3^mi^x 
v^-5<j:#^6.n-5. x>i^>©ti-g-, mm^\zf3i 
^is.iz—mz=ss.h:k^<u^rcii>. ^m^m^(o'^^ 
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[0 0 6 1] 013 (A) iz^-rm^mmm^^ms 2 

iz^^'A^Sc^omtiii^MtitlgiVT. mi 3 (B) iz^ 

-rm-vit. ^^4 8-v^-ri^m^^^\zx, 'AWc.^<d=s 
•5, 

[0 0 6 2] z.<D^of£^m^i^^x<Dmnt<D^~& 
izMm-r^fzibizit. n^fkmiz, 300 omiiR^f)hm 
m^om-^izit 100 [Hz] x(Ds^m&?kmx:kfk=e 

OjSimSrfT^ i:AVi, — 1 8 0 0 |HieeATT«> im 10 
^fkm^m\'^?>t0k\/K 1 8 0 0lHlfe*>t.3 0 0 OHFte 

wi^mm^^x<oi^miz^^:k».mii-sj^m& 

^mx<^mtinzj:^:k^=sii<Dmiz:k^f3:mtm^^n 

it, 1 8 0 0 |5ied"»& 3 0 0 015IfeCDm®lHlteSc*b# 
[0 0 6 3] 012 (B) \ZmTJ:z>\Z. ZLO'A^mm 

mm^m^s^t^^txmr)m^^m-^\z\t, uirv^ 20 

M3 8©*jaT0SMJ|K4 0 iBj^ffi^4 2 tSr^at 

[0 0 6 4] mmMm.t-r^'Sy^—$'<Dmm^f^mxit 

eiB^j-Taf^oT, <\»^'Amt<Dmmx-^x<D'^»i'p-bm 
i&mmi2 (B) »c^-r@s««4 oir^sn-5®-r 30 
*n«, ^sciftmsiitisiii^H^tb, 012 

$rS<ffi-rs©TS.n«. Bj^:*s:ttm^jsi»ifB3 4*ffl 

V^Si^Vi. 2-:3©mJa4 0. 4 2JtlS^$effl*Sffi-r 
SOT?*nK, Bf^®L^V»ffi3 8»^iSi;TH^!6^Bl^ 

[0 0 6 5] 01 4«. ^^mmiz^^^mmnm^iiim 

11). -f-LT. ^ttl^t^:J'-l'5>y©lHlte^*t. b# 40 

2) . b^ViffijK4±cDiHifiS:-r*n«, ikS:ttW'l@^£H 

«;*C«ttW^ig»ifi3 2C|9:^-r« UT^y^Fl 

3) . — MiHite^Tasn^, "J^:;^i:»:}ftm^jft»*i 
3 2J;:i9:^-r^ (7>5^'y i 4) , 

[0 0 6 6]J^liT, FFTsYn<DMmm^UXS^WS: 
v-fF\S) , -lE-LT. mi A\Z^-tmx».i^\Z, FF 
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ffiiEfS iT.T-VlfF 1 . ^ib\Z, FFTtl-^©S 

[0 0 6 7] FFT»«jii|S&'>7h$-a-fc«g*, 

1- 5 >ifn)VX\Z^^rz:i)^^1)^^n^-r^ (7>5^-v:/F 
18). ifecDrS'-f 5>y/t;i^XT$.n«> ^it^^-^' 

U7^'y::^F 1 9) . —is, :k<Dif'i s.>if;\}vy(.\zm. 

[0 0 6 8] ±^b;fcJ;5l;i:*:^ffi0!HcJ;Si:> (meic 

nicj:o, :mc.^\zt^-r^m-m^^y) xmz^^^mn 

[0 0 6 9] 

[S4^JS«'!|] <«^H:*>±^bfcSIM0l|-C«. IBf?^ 
«tbTVifc. ;^»«©j|?s*ti2:v»i5i<Bis:*iKi^— ICR 

*eie>T^©sficit^*if#@«i:-r -stavn ^4mmm 

X\t. 01 5S:lX0l 6*#jiibTa^tk^*i#^;5:^ 
[0 0 7 0] 015 (A) ic^-r«»9tr«, tfcKWiSV^® 

5 1 -CS^-rfiratCT. 3 9 0 0 [rpm] T 1 8. 0 tU 

—ij. 015 (B) ic^-rc«ix«, ^tick 0 fc^v^Hte 

fi®lCT. 2 8 0 0 [rpm] XI 6. 2 irTioXV^^. 
-tbx, :;^gc«tfc^6 7«. 015 (A) lc55-r«-&J; 

^LX*3 0, T-f KU>i7' (^?^5 2#jlg) SXiSiV^tb 

^t. 015 (A) ir5^-rii^FJ:O"b0i 5 <b) \z^ 

(0 0 7 1] 01 5 (A) \Zmtl^m<Dmm\t. i«(Hl« 
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^'b/hS<;fe-^TVi«. cin»c*fL. 015 (B) 1'^ 

015 (A) \zB-rm=s<D:^i>m 1 5 (b) iz^-rmm 
.[0 0 7 2] zo^m-^'tf^cm-r^K. lo 

*«#e.n-5. ±a!bfccsi-t?«. sis (a) jc^-rasi 

tt:*«5. 9 6T*S©C?*UT, 015 (B) JCjSf 20 

CO 0 7 3] i^p^aiff«T?©«#©^m^«. ^^:©ao 

[0 0 7 4] 01 6«, C:©aiLifc^$r#a-r-55!!.SSr 
7D-5^^-hT*S. SflSMi&ffiM-C©F 

1) . Ji>C©fifgt?©FFTth#*ffVi, raS;^?»«JE<£ 30 

«iO®-r U7^yyA2 3) . »flli«BB. 
rt©^*c^«ffio?tJt^fls«jE©ln©ifc^ (affifcScWffi 
it*) **je)S U7^^/yA2 4) . 

[0 0 7 5] ±i!BLfcJ:aJc*||i6fi^{rJ;-&t. tie*© 
:^^«JEH:*©t!-i^<@©;^©W«lcjn;^, aj!tffl*3 

[0 0 7 6] 40 

[|g5iiigM] <m^WM'f-9>±M\.tz.^mmx 

«. lf©l¥iffi$SH«B*ra^4'<-7.{CL.fcfe©-C*»3v 
3¥«#**^»T-f-©tefi*ft^L, l^^©tte©fi&©x 

[0 0 7 7] B#raw^feiiitefa:tti»c^S|-r-&fcJ?>»r. 
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^{^©iHlilgjgc&acttl-rs. ^fc, lHieiS:M»:<£ffiViTE 

>i^©x-^T-?-©|IIte»©5^-:$'fr^d^dt, ^i^lF 

[0 0 7 81 017 tClHltefttr^'f 5 ^^^niV^M-'P 
FTfh^©Sipili©M«S:5^-r. — ^iClIlte^;!)ii^Vi« 

— i)ca:^x«z:^^tti^-??Sig$n^. 0 1 7 tc^-r^^yr 

©M^j>JC#Vi, 5 >^/t;Px 8 8 ©P4f^8 9 fe4< 
?S:oTV^S. 01 7lc5^TJ:5(r, :*m^jE*th^T-5 

FFTtj-^©«i{6i|i8 7«, t*©^i«-C'b|sli;-Cc&-&. 
bd^b, 017 (A) \Z^-t-^WB^^ii. 017 

(B) jc^-reniteSBij-tTts, ^'-r5>i^A;pxra-r 

<Dm^§k.(D^W} («JE©^»j) *i;*c€r<. FFT©th^ 
[0 0 7 9] $fc, (HieiS:th^lri5^^'5>^5^-^ (0 

iiig{©iiitejts{cA^d^to&-r, 1^1; 

[0 0 8 0] ^E-CIT, *SIM^T«. FFTtf^*tS:i> 

©^JBEJiC^^^S:!*****, -e-©^©*;*:it*, S/hlfc 

mffi (f^*<a) i-r^. fieoT, imtesctt©^^-^'^, ' 

ffi*#«Jli:T?, /i;i'XEra(^T©:*S:«JBE©^Ki*t^J 

m-r^, ^©:;^clS«AW^W/^« (0?f^#^) 75: 

s. 

[0 0 8 1] 018 »::^-©0!i?&^-r. 018 ^<D'A^=^ 
JEH:*6 7«, ±tH©g;*;it**yn>> hbfefecDT* 
Sfc, ii>cS«JE©a#«JEfcfc*t>^ii6TViS. 01 
8 (A) Jc55-rifefl^« 6 3 ©®«tt, ««g±:;*ciac«*t:J^ 
i?Vit^!)J»f$nfefe©T. 2 9 0 0 [rpm] m^^t^fc 
^-s^v^isnfc. 018 (B) JC^TiSiJg©® 

*©h!— 018 (A) ©3700 [rpm] # 
iSt, 018 (B) ©2 0 0 0 [rpm] Hi&Himitm^ 
T*^*^ «#tfc**.l,^t, 018 (A) \Z^nm 
t?«10. 0 4%X&^<D\znVT. 018 (B) \Z^ 

a^n^tiTz. z.tntmwitm<^^m:x$>*). 01 8 

(B) <Dn^9 0Xm-t2 0 0 0 [rpm] #jg©*tgi^ 
<t:i:bT^fc«-g-0 1 8 (A) cD:^ib^;k^=Sit)i±^\,^ii 



(12) 2001-194221 
21 22 
[0 0 8 2] Z.(Djz^\Z. l^raWlT«^j:<, [el^teicftln? >^A;PXM«©;*Cic«il:**#ttl-r-5M<!:I^«<D(iIte 

ligB^^*a*?$-a:sco-tr«7i<, *tt(ci¥MiHieig:i|s^& [ooss] 

oMS©iRi±*i^asns. -rut)*,, mm-^cona miE>mm(DFFTm-Mizx. mi7iz^-r^z>\z. 
ufb-r. ^bx, z.<Dm^iz&wi.xmmmw:A^^n:v sfc. -eiEieBis^Ttt, /vvxmmiz 

Xl'^vZ.tili&^<D\ZMlyT. m^mb(DmMXl!t. ji*bTFFT©fh^i|BO£je>-5SiJ-D*MN$<;a:oTLS 

^;^«1 5 0 0 [rpm] d^f)4 0 0 0 [rpn] *TtVi5 5. Ld^O, ^raWd^&lHl^Sl&ttJr^Sl-r^lSfC, /IJl/ 

-r^m-^izm-f^mm^^^z-t^^x^^, z.o)^ou m'^\zmm^mi»xitmm-r^j'^)i^y^y'-^t(Dmm^ 

msmmm^^m^^i^m^r^m't. mmMmmt^^ ^c. m^^^»x'\ty^-^<Dm^(D^s.J:r)^^&iii 

^SDfcgis^i'Sr^omL. ei®«eH(^-^;^c»«ttm5!ia* [oosq] ;i®=k5;iE:i^«B-a-&i»jt-r-575:ie), *iijfi 

fTPt^ti. mx\t. FFT(DmM-mtA)[^xy^-^'mm^tt^vx 

[0 0 8 3] E19«, :^mmmiZ^^=SW1SSmm<D-' «JE©ttjE^£fT5, FFTth»-r#Sn-5WJE«. 

eq^^-r^n-g^-f-h-r^s. si 9\z^-r^oiz. FFToshi?c<grt®5'-:5'®«jn?3&«, ^ci-e, 

*^?.i5ite»«^{iirs (x5^yrEi) . ^v»T, sffi /jN$<, mz. A;uxrBiBg*tth»iisj;D*>:^^v^«-a- 
ii«g»«eH*^^FFTfh^©fi:g<&stm-r* U5^y:/ 20 mui^^<Dm&h±^<ysi^^z>\zm^Ehx. mn- 

(DMmmmuxFFTiYw^mnv. :k^itm'^^t(>^ ^. 

U5^>^yE3) . ^V^T, «i!>^PflXH^cffig-C. F [0 0 9 0] 02 0«, 017 (A) ©t^-^'^M^© 

CO 0 8 4] ^C5/i;PX»CSofc*^§*^<&*iJ^L (Xy^ ^M^mi 7 (A) Tf « 3 7 0 0 [rpm] fco^cCDtC^ 

y^ES) , ^^©/IJl'XICS^iTmii^l^W-roff^fii: bX. 02OJC*TMX«, 2 6 0 0 [rpm] i^^X 

m^-r^-r. jJc©/x;i/xicsst> «!-5>^rasirttmL a%>p-5$vit$tisiHite»fcia^vixvi*, ^:®^iiE 

¥i^tt^^stffi-r€, (x^-^^ES) . ^n^mm so x^-iS'^^^tcLxwiE-r^. 

ffiHrtO^/t;W>!>JC^I.^Xff^ U5^-y7'E7) . [0 0 9 1] mn'A^9&ltm= (2 {^^Clgc^iEXA 

[0 0 8 5] ^v^x, mmm^fk. tm=^s.itmx. s- t) > / (s (^«jex a t) ) 

/t;px©ft:*:H:^. M/hifc^, ^^i^itmx^^yitr^ ^^x, At = (/x;i/y^raiH5'-^r|gt) / (fftw-^ 

• [0 0 9 2] ^:®J:^;»S:«flE©«iEtt, /t;i/X*ffiXcD 

[0 0 8 6] ±JBb;fcMX«, i«IHIte©l^*^6^£lH!tefc «JESr»mt--5«-&. ^^JcWjSlX, =fc r)fg^l'jfiV>» 

«Mi^©«»©«x-:^jcovix#iHi<E»«o:;*cia: [oo9 3] ±mLrzJ:^tz:^mmmiz^^t. «©s 

lfiie«x©^ft«it^t> lra3t^c5«-i5iK»x©:;^cSc« i*«x#5. lae^tt^ro^iilcMb, m^mm 

itm^¥i^-r^t. ^m^^i)i^vmm^n^, ^nvmx\t. mi^ttm§^mmzjir)fitmzi&\,^^m>& 

[0 0 8 7] mm^mmzM-^\.^xm^^^y'- #-sci**x^s. 

^=s:^f&-r^m-^. mmd^izitm'PB.mmo^^^k^n [009 4] 

ffi-r-5j:t*tx€rsfcje). :*is«it^*^tti-r§«ft'>E [^7iiifi0!ii ±mhit^^mm\zj:^^wm<DMm^ 

WSiriHite&SrStJS3-&S5='-^^^5fe^-r^J;ciicbx ffi^^^to-e-Si:. ^'©ttSlcjSl^XKj^tCjfiViS 

fe^Vi. ^nrnzm^hS^n^mif. ei©S/MHite ffi<&#-5 3i:*tx^?.. -Ti^to-fe, 

S:F«i©;^:m«it^©¥J^«:^tH-r^i, ±iBbfciS"f5 50 igf3tSi3-XSg5;*:Sc«*«P^S;^ciScS^X^«.d^5d^**ij^ 
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Pel cD^^^««BE (Dmnm<D±i^m (Dmwm izM-r^tt 

[0 0 9 5] 02 Itt, ^'i^W 
>'>^^— ^^KDiiif (X7-yyH2 1) . cin«. 10 

^'-f 5 >if/vu:^i)m^nx\,^f3:\f^m^izit. ±mhrc 
m2mmmm\z^vtc^m\z^ ieite^M^x«^'f 5 

[0 0 9 6] m^x. A§ky ^ jv^'mm^^m^^x. m 20 

m^-^^xi^^mi)^f3i<^n\,t. ^mw&AWi<DASi.^ 
[0 0 9 7] ^v^T, A:fkmm±vx\^^^Miib^^m 

[0 0 9 8] m\f^x. FFT^m\^^xA^&m-^-r^ 
^^<D\tmx$>^A^^)tm^m'>nmmzn^t^ 

[0 0 9 9] — *#^©|Hlte^{CTtfc^*tit#(r;*:€? 
yH 3 1 ) . 

[0 10 0] 3.CD02 1 \Zm-tyu—=^^r— h\zx±.]& 

m2 i\z^-rm\zmi^'r. m7L\ti 0 o;;^<:sss 
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[0 10 1] 

mm<Dmm :^mmitKK±<DJ:^izm^-^nmm-r^ 
<Dx. ctiiz^^t. mm^^^umi)^. mm^fk^s^ 
^mmxmizxmmhtzm^A^^e^^iz^y^xmrnm 

mwc^^nui)^. zi(D'^D->-:f*j >-^;^.<Dmmmzi&v 
^zLo^mm^mmzm-rs^^^xw^tti-r^^tuj^x^. -r-s. 

[0 10 2] ^ft. ^^m\z^^=swm:^m.xi:i. mUb 

^ )Vi$^mm^miii:mizx. nmm(D^y^-^(D^mM 
mz^ift^ m^mz^^ x^]Bi^mx<DAm.y 

^7 ^- ViT^T^-^'*^ ^i^^;^:«:©$& 

^A^<o=&fi^^mAfk'0x$>^i!)^^i;)^(Dpi^\z0kmzm 

$ttw-r^t> z.<D^^Am=»<D±i^^\zM-r^=^f£tt 
m^wtavftt). ■^ibiz:z.<D'A^ms.ttm^mmmmiz 

Tfe. i^je)*iMbTVi^Fp^g;i^iac^®j>:^{rS^ViT:^ 
[0®®tt*;i^ia?g] 

[01] ^iS^^tcJ;S#WMS(t5aSi>5ri*0 

[02] a nc^rieafciKviTiF^ptt-rs^fffls;^ 
[0 3] ^mm(^-^mmmnz^^'smis6^m(Dm^M 

[04] *»§8CDSIJgfifiI©A-H'>x7^ili©;Kfig*35 
[0 5] *l«?g©mi|IM«^©i!Q.S6ifS*35-r7P-^ 

[0 6] 0 5 iz^-rmfSLxo:>mii^'S<Dnm<D—m'S:m-r 
&mmx$>o. 0 6 (A) \m^m^iic(om<Dmm^^ 
-rmx. 0 6 (B) it^'smtmm^&t^it^hrzm 
^m-rmx. 06 (c) tt&«ffi®it^*5^-r0-t?* 
^. 



( 14 ) 
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8 (A) wA^y ^ )v^m(Dm^mmtfSiibUim^^ 
•rsT. ms (B) it8'A(7)^i)^mmtfj.^m^^Tm 

ffi^^iffi?i-r§fcse)wiaBj0-cafeD, 09 (a) 

[010] *^igcD^2sija0incj:t)j^<ei^-f 5>^/t 

[011] *»?gom2||ffi9«llCJ;S^flJliS^'f 

[012] *^^«)m3iiM0»i©ir^ife^-raa?i0-c* 
0 . 012 (A) itm^'A^mmmm^^Rzf-^^'A^k 
mmmm^cmom^^-rm-T;. 012 (b) \tm^mz 

O#x.-5«31$r^-r0T?*'5. 
[013] -^«SfflO^#:«©«;E^ft:<i:#^:;^?^^fC9 

1 3 (A) ttH^J*:IS:ftim^»[«!ci|STj^«c38c«4ttfflbfc 

m^^-rm-v. 013 (b) «oi^^»ttmaiSSc@T 
[014] m^A^mmm&sc.miz'^^A^mmmm^ 

[015] m'immm<D^m&^m-r^ftisba:>mi^mx 

015 (A) ttlll©«7^— ^'Ot^ft:*, 
a7/^©tfc^®»tJg<£5^-r0T?> HIS (B) itm2(D 
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20 



[016] m4||ia0!n!'©5!lSXSO!)— fi(!|*3S-r 7D- 

[017] ^%m(om5mmmxmmiitt^^-f s.-^^y 

/i;i/;^tliite«:toM^*S5t-i9^0-cfeti. 017 

(A) ttii5lHlKOJ»-S-©M^£S^-r 017 (B) H 

[018] mett-r— ^^C9— ^$r5^-riaB^0T?^o. 0 

18 (A) « r^SSV^j tSnfcJ^«^©|5HB|fe!tt5^- 
10 ^CO— M«:^-r0T, 018 (B) « r#;6^j tfPfflffS 

[019] f^5mmmizii^'smm^m<D—m^m-ry 
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